Chronic administration of heroin to mice produces up-regulation of brain apoptosis-related proteins and impairs spatial learning and memory.
Several studies open up the possibility that chronic exposure to opioid drugs in the CNS would interfere with learning and memory through a neurotoxic effect related to activation of apoptotic pathways. Here, we have analyzed the effects of prolonged heroin administration on sensorimotor and cognitive performance in mice, as well as the associated changes in brain expression of proteins regulating the extrinsic (FasL and Fas) and the mitochondrial (Bcl-2, Bcl-X(L), Bad and Bax) apoptotic pathways. Our findings indicate that chronic heroin did not interfere with mice performance in a battery of sensorimotor tests. On the other hand, cognitive ability in the Morris water maze and cognitive flexibility-related performance were strongly impaired by chronic heroin. These effects were associated with up-regulation of pro-apoptotic proteins such as Fas, FasL and Bad, in the cortex and hippocampus, indicating the activation of both the death receptor and the mitochondrial apoptotic pathways. Another indicator of apoptosis was the presence of TUNEL (TdT-mediated dUTP nick-end labeling) positive cells scattered throughout the brain.